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AB The medium, such as DVD-RAM disks, comprises successively laminated layers 
of, from a substrate, the 1st dielec, layer, a recording layer, the 2nd 
dielec, layer, and a reflection heat-radiating layer, where the recording 
layer comprises Ag.alpha.In.beta.Sb.gamma.Te.delta. [1 .ltoreq. .alpha. < 

10; 1 < .beta, .ltoreq. 20; .gamma. = 35-70; .delta. = 20-35; .alpha. + 
.beta. + .gamma. + .delta. = 100 (at.%)]. Preferable recording layer 
comprises Ag.alpha.In.beta.Sb.gamma.Te.delta.M.epsilon. [M = Cr or Zr; 
.epsilon. = 0 < .epsilon. < 5; .alpha. + .beta. + .gamma. + .delta. + 
.epsilon. = 100 (at.%)]. 

ST optical disk silver indium antimony tellurium; 

overwritability DVD RAM disk; storage life silver antimony optical 
disk 

IT Memory devices 

(RAM (random access), DVD; optical recording medium 
showing long storage life and excellent overwritability) 

IT Optical disks 

(optical recording medium showing long storage life 
and excellent overwritability) 

IT Polycarbonates, uses 

RL: DEV (Device component use); USES (Uses) 

(substrate; optical recording medium showing long 
storage life and excellent overwritability) 

IT 157392-07-9P, Silicon sulfur zinc oxide 

RL: DEV (Device component use); PNU (Preparation, unclassified); PREP 
(Preparation) ,- USES (Uses) 

(protective layer; optical recording medium showing 
long storage life and excellent overwritability) 

IT 221383-94-4P 221383-95-5P 221383-96-6P 221383-97-7P 221383-98-8P 

221383-99-9P 221384-00-5P 221384-01-6P 221384-02-7P 221384-03-8P 

221384-04-9P 221384-05-0P 221384-06-IP 221384-07-2P 221384-08-3P 

221384-09-4P 221384-10-7P 221384-11-8P 221384-12-9P 221384-13-OP 

221384-14-IP 221384-15-2P 221384-16-3P 221384-17-4P 

221384-18-5P 221384-19-6P 221384-21-OP 
221384-23-2P 221384-25-4P 

RL: DEV (Device component use); PNU (Preparation, unclassified); PREP 
(Preparation); USES (Uses) 

(recording layer; optical recording medium showing 
long storage life and excellent overwritability) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3.In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] By irradiating an optical recording medium, especially a light beam, this 
invention makes record layer material produce a phase change, and can be applied to an optical-memory related equipment, 
especially rewritable DVD-RAM media about the phase-change type information record medium which can perform 
informational record and reproduction, and can be rewritten. 

[ 0002 ] 

[Description of the Prior Art] There are a magneto-optic-recording method which performs magnetic reversal to the optical 
recording medium in which record, informational reproduction, and informational elimination are possible by semiconductor 
laser beam irradiation using heat, and carries out record elimination, and a phase-change optical recording method which uses a 
crystal and an amorphous reversible phase change and carries out record elimination. Since the latter is advantageous in respect 
of compatibility with that over-writing by the single beam is possible, CD-ROM, and CD-R media, as rewritable media, a 
standard is established as CD-RW media and it is going to come out to the world today. And research of large-capacity-izing of a 
phase-change optical recording medium is done, and development of the media called DVD-RAM as rewritable DVD media 
with sale of DVD-ROM media is performed. 

[0003] Although germanium-Sb-Te of a chalcogen system, In-Sb-Te, germanium-Se-Te, germanium-Te-Bi, Sb-Se-Te, and 
In-Te-Au are investigated by the material used for the record layer of a phase-change record medium until now, 
germanium-Sb-Te has reached practical use level. However, even if it makes it this material, it erases at the time of improvement 
in record sensitivity and elimination sensitivity, and over-writing, and improvement in properties, such as a fall of the elimination 
ratio by the remainder, is desired. Then, there is a Ag-In-Sb-Te system as a material which was able to raise the elimination ratio 
at the time of over-writing much more (JP,4-78031,A, Japanese Patent Application No. No. 103832 [ eight to ]). It is because it 
is in 2 phase state of a microcrystal AgSbTe2 and amorphous In-Sb at the time of elimination that the elimination ratio improved 
in this system 

[0004] Moreover, the improvement in the number of times of a repeat required of a record medium cannot be attained only with 
the above-mentioned record material, but improvement is achieved by the protective layer of these upper and lower sides, and 
carrying out the laminating of the thermolysis layer further. Until now, ZnS-Si02 (JP,7-114031,B) is begun as a protective-layer 
material, and the simple substance or mixture of a metallic oxide, metallic sulfide, and a metal nitride is considered. 

Furthermore, although the number of times of an over-writing repeat improves by leaps and bounds by improving thermolysis of 
a reflective thermolysis layer, when a media property is seen synthetically, even if only the number of times of a repeat improves, 
there is a problem that other properties are inferior. Development of mass DVD-RAM equivalent to DVD-ROM was expected 
and required, the use use has expanded the phase-change type optical recording medium to the videodisk used from the memory 
for data of a computer at a general home, and high-speed record reproduction, improvement in the further number of times of a 
repeat, mothball nature, and high specification are searched for with large capacity today. There is no medium with which are 
satisfied of these all, and it is a future new technical problem. 

[0005] As mentioned above, a phase-change type record medium is already commercialized, and is used for the external memory 
of a personal computer. And DVD-ROM media and a player begin to appear at a world, and commercialization of the 
DVD-RAM media which can be rewritten with large capacity further from now on is expected today. DVD-RAM media begin 
compatibility with ROM, and high specifications, like large capacity (4.7GB), high-speed (high linear velocity) record 
reproduction, and the number of times of repeat over-writing are high are demanded of them. When large capacity specification 
is required of a medium with high linear velocity (more than 4 times to 5 times or it of the present CD), it is in the inclination for 
record frequency to become high and for record elimination power to also become high. In the property of record layer material, 
planning low record / elimination power by improvement in crystallization speed, the fall of the melting point, improvement in 
the rate of heat absorption, etc., and in order that record mark length may make a mark edge sharp by the bird clapper short, the 
accuracy of cooling and control of annealing is further required by record strategy and lamination. 

[0006] On the other hand, it is required that the number of times of repeat over-writing should also be still higher. In order that 
degradation of the repeat property of a phase-change record medium may repeat many melting at high speed, and cooling, in 
order to repeat change by a matter flow accompanying a volume change, and the rapid and big temperature gradient [ in / a short 
time / further ], influence reaches by the reflective thermolysis layer further, the whole film produces a local thickness change, or 
the number of times is restricted until now because a void arises / the protective layer which exists not only in a record layer but 
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in its upper and lower sides, and / locally. Therefore, it is necessary to improve the heat physical properties of not only a record 
layer but a protective-layer material and a reflective thermolysis layer in this case. Therefore, it is necessary to consider the 
material and composition which make thermal conductivity high, are made to reduce a coefficient of thermal expansion, and 
suppress thermal stress, or carry out thermal stress relief. Furthermore, it is necessary to also make shelf life high. There is an 
example (JP,4-78031,A) which carried out nitrogen addition as improvement in a preservation property. In this case, in a 
Ag-In-Sb-Te system, since shelf life becomes bad when the amount of Sb(s) exceeds 60%, it is effective. 

[0007] 

[Problem(s) to be Solved by the Invention] Therefore, it sets it as the purpose to offer the record layer material for making 
possible the medium which this invention is made in view of the above situations, and does not have a linear velocity 
dependency highly [ are high speed and the number of times of repeat over-writing is high, and / a preservation life ], and 
composition. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of repeating examination 
wholeheartedly, this invention persons found out the record layer material composition ratio of the phase-change type optical 
recording medium by which it is the broad linear velocity of linear velocity 1.2 m/sec - 10 m/sec, and the number of times of 
over-writing moreover makes 100,000 times possible repeatedly in the optical recording medium which comes to carry out the 
laminating of the 1st dielectric layer, a record layer, the 2nd dielectric layer, and the reflective thermolysis layer to the order on a 
substrate, and reached this invention. 

[0009] Namely, according to this invention, it sets in the record layer of the optical recording medium which comes to carry out 
the laminating of the 1st dielectric layer, a record layer, the 2nd dielectric layer, and the reflective thermolysis layer in the first 
place on a substrate at the order. The composition elements of a record layer are mainly Ag, In, Sb, and Te, and the optical 
recording medium characterized by each composition ratios alpha, beta, gamma, and delta (atomic %) of 
AgalphalnbetaSbgammaTedelta being 1 <=alpha<101<beta<=2035 <=gamma<=7020 <=delta<=35 alpha+beta+gamma+delta 
=100 is offered. In the record layer of the optical recording medium indicated in the first place [ above-mentioned ], Cr or Zr is 
further added to the second as a composition element of a record layer, and it is provided with the optical recording medium by 
which the composition ratio epsilon (atomic %) of AgalphaInbetaSbgammaTedeltaCr(or Zr) epsilon is characterized by being 
alpha+beta+gamma+delta+epsilon =100 in 0< epsilon<5. The third is provided with the optical recording medium by which 
thickness of the 1st dielectric layer is characterized by the thickness of lOnm - 50nm and the 2nd dielectric layer being [ the 
thickness of lOnm - lOOnm and a reflective thermolysis layer ] 30nm - 250nm for the thickness of 50nm - 250nm and a record 
layer in the optical recording medium indicated to the above-mentioned first or the second. The optical recording medium 
characterized by the record layer of the optical recording medium indicated [ fourth ] to the above third being what recorded and 
reproduced by rotation linear-velocity 1.2 m/sec - 10 m/sec is offered. The optical recording medium characterized by the 
recording method recorded with the linear velocity indicated [ fifth ] to the above fourth being a PWM (PulseWidth Modulation) 
method is offered. 

[ 0010 ] 

[Embodiments of the Invention] Hereafter, this invention is explained still in detail. In the record layer of the optical recording 
medium by which the optical recording medium of this invention comes to carry out the laminating of the 1st dielectric layer, a 
record layer, the 2nd dielectric layer, and the reflective heat dissipation layer to the order on a substrate The composition 
elements of a record layer are mainly Ag, In, Sb, and Te, and it is characterized by each composition ratios alpha, beta, gamma, 
and delta (atomic %) of AgalphalnbetaSbgammaTedelta being 1 <=alpha<101<beta<=2035 <=gamma<=7020 <=delta<=35 
alpha+beta+gamma+delta =100. 

[0011] That is, in the optical recording medium (Japanese Patent Application No. No. 103832 [ eight to ]) using the record 
material containing Ag, In, Te, and Sb for which some this invention persons applied previously, although the composition ratio 
of In in a record layer was 7<=beta<=20, this invention persons find out that it is the record material which excelled it in an 
over-writing property and shelf life repeatedly also in the few composition ratio. 

[0012] As for the material which contains the phase-change type record material containing Ag, In, Sb, and Te of a 4 yuan 
system as a principal component, record (amorphous) sensitivity, elimination (crystallization) sensitivity, and the elimination 
ratio are extremely suitable as a material of eye a good hatchet and a record layer. In the crystallization state which is in the state 
where it does not record, especially the feature of this material has a high elimination ratio because it is in the mixed phase state 
of AgSbTe2 crystal phase and an InSb amorphous phase, and it is possible to obtain a high sensitivity optical recording medium. 
Thus, it became possible, although the number of times of repeat over-writing was high, record reproduction with a large linear 
velocity was completed, as a result of examining the range of the composition ratio of each composition element further and the 
reliable medium was moreover offered, in order to develop the phase-change record medium to rewritten type DVD 
(DVD-RAM) from now on. 

[0013] As fundamentally shown in drawing 1 , as for the optical recording medium of this invention, it is desirable to consist of 
composition which carried out the laminating of the 1st dielectric layer 2, record layer 3, 2nd dielectric layer 4, and reflective 
thermolysis layer 5 on the substrate 1 at the order, and to carry out the laminating of the UV hardening resin 6 on the reflective 
thermolysis layer 5 further for protection. 

[0014] In this invention as the 1st and 2nd dielectric layers (protective layer) 2 and 4 SiOx, ZnO and Sn02, aluminum203, 

Ti02, In203, MgO, Carbide, such as sulfides, such as nitrides, such as a metallic oxide of Zr02 and Ta205 grade, Si3N4, and 
AIN, TiN, BN, ZrN, and ZnS, TaS4, SiC and TaC, B4C, and WC, TiC, ZrC, is mentioned. Such material can be alone used as a 
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protective layer, and can also be used as mixture. For example, as mixture, ZnS, SiOx, and Ta 205 and SiOx are mentioned. 
These material physical properties have adhesion with thermal conductivity, the specific heat, a coefficient of thermal expansion, 
a refractive index and substrate material, or record layer material etc., are high, are high, and are small, and it is required that 
adhesion is good. [ of a coefficient of thermal expansion ] [ of thermal conductivity ] [ of the melting point ] Especially the 2nd 
dielectric layer influences a repeat over-writing property. 

[0015] Although thickness is still more important for the protective layer which consists of a dielectric, the thickness of the 1st 
dielectric layer 2 has 75nm - desirable 200nm as a range of 50-250nm, It becomes the fall of an environment-resistant protection 
feature, a heat-resistant fall, and the fall of ******** and is not desirable if it becomes thinner than 50nm. On the other hand, in 
the film production process by the spatter method etc., if it becomes thicker than 250nm, since film exfoliation and a crack occur 
by the rise of film temperature or the fall of the sensitivity at the time of record is brought about, it is not desirable. The thickness 
of the 2nd derivative layer 4 considers as the range of lOnm - lOOnm, and 15nm - its 50nm is desirable. Thermal resistance falls 
and is not fundamentally desirable if thinner than lOnm in the case of the 2nd dielectric layer. If lOOnm is exceeded, an 
over-writing property will become bad repeatedly by the fall of the fall of record sensitivity, the film exfoliation by the 
temperature rise, deformation, and heat dissipation nature. 

[0016] As a reflective heat dissipation layer 5, the simple substance of a material centering on metals, such as aluminum, Au, Cu, 
Ag, Cr, Sn, Zn, In, Pd, Zr, Fe, Co, nickel, Si, germanium, Sb, Ta, W, Ti, and Pb, or an alloy, and mixture can be used. You may 
carry out two or more laminatings of a metal, a different alloy, or different mixture if needed. It is important for this layer to miss 
heat efficiently, and thickness may be 30nm - 250nm. 50nm - 150nm is preferably good. Although heat dissipation efficiency is 
too good when thickness is too thick, and it is highly sensitive when sensitivity becomes bad and it is too thin, an over-writing 
property becomes bad repeatedly. As a property, thermal conductivity is high and it is required with a high-melting point that 
adhesion with protective-layer material should be good etc. 

[0017] The optical recording medium by the material and composition which were described above is the semiconductor laser 
whose wavelength is 680nm and 635nm, and performs record reproduction using NA 0.6 or the semiconductor laser of 0.63. Or 
only reproduction may use 650nm laser. This medium can respond also to a short wavelength laser further. 

[0018] 

[Example] Hereafter, an example explains this invention still more concretely. 

[0019] Using examples 1-6 and 0.6mm [ of 1-5 example board thickness of comparison ], and track pitch 1,48micrometer, the 
flute width of 0.68 micrometers, and the polycarbonate substrate of 60nm of channel depths, after carrying out dehydration 
processing at an elevated temperature, membranes were formed by the spatter. It attached to the thickness of 170nm of thickness, 
using ZnS-Si02 target as the 1st dielectric layer (the 1st protective layer). Next, the spatter of the AglnSbTe target of a 
predetermined composition ratio was carried out by argon gas pressure 3xl0-3torr and RF power 300mW, and it attached 18nm 
of thickness and considered as the record layer. Furthermore, ZnS-Si02 was attached 20nm in thickness on it like the 1st 
dielectric layer as the 2nd dielectric layer (the 2nd protective layer). Furthermore, the AlTi alloy film was attached 120nm in 
thickness as a reflective heat dissipation layer on it. The ultraviolet-rays hardening type resin film was attached as a protective 
coat on it, and it considered as the medium. It considered as production conditions with the same said of the example of 
comparison. However, in case the example of comparison produces a record layer, it applies a nitrogen gas flow rate 0.5 seems, 
and uses the mixed gas of Ar and nitrogen. T his nitrogen is added in order to raise a preservation property. There is no property 
with a bird clapper bad by adding nitrogen in this invention and adding. The record layer after membrane formation is 
amorphous, and was initialized for making it crystallize. 

[0020] Record reproduction conditions carry out record reproduction by the wavelength of 635nm, NA0.6 or 680nm, and 
NA0.6. The modulation technique held the recording method using the pulse modulation method by the EFM (eight to fourteen) 
modulation or the EFM+ [eight to sixteen(2 10) RLL] modulation technique. The ratio of record power / elimination power was 
set to about 2-2.2, it was the same as reproduction power in 0.7mW - lmW and bottom power, or it was made lower than it and 
reproduction power was recorded. Linear density was carried out in 0.34micrometers/bit, and over-writing was also performed 
on the same conditions. A jitter is DATA, to The jitter by DATA was measured. Linear velocity performed record reproduction 
by 3.5 m/sec (an equivalent for DVD-ROM) by CLV. The result of AKAIBARU preservation the number of times of 
over-writing (OAV) from which jitter sigma/Tw (Tw:window width of face) becomes 12% or less and 80 degrees C, 85%RH, 
and 500 hours after is shown in Table 1. To (O) and initial value, the increase made about 10 to 30% of thing as (O), and the 
increase made (**) about 10% or less of thing for that from which a jitter does not change from the first stage in preservation. 
Consequently, that whose number of times of OAV is about 50,000 times was obtained. Preservation was also almost 
satisfactory. The repeat over-writing property in an example 3 is shown in drawing 2 . It turns out that it is the medium by which 
In was repeatedly excellent in the over-writing property in 3at(s)% as a result. Furthermore, there is much composition of Sb as 
about 64 at(s)%, and shelf life is excellent even if it does not make nitrogen etc. contain. Record elimination power used the 
optimal power. 

[ 0021 ] 

[Table 1] 
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[0022] Although 15 membrane formation conditions and example 7 - record conditions were altogether the same as examples 
1-6, linear velocity at the time of record reproduction was performed by 5 m/sec and 6 m/sec. Consequently, that whose number 
of times of O/W is about 30,000 times in linear velocity 5 m/sec was obtained. In the example 14, the medium by which In was 
repeatedly excellent in an over-writing property and shelf life in 6at(s)% was obtained. 

[0023] In examples 1-15, the effect of the improvement in the repeat over-writing property by there being little In and 
improvement in shelf life was shown, shelf life — setting — the effect of only In — rather than — it becomes small because the sum 
of composition of In and Sb lessens the amount of In considerably, and compared with In and Sb, the sum of Ag and Te with 
high glass temperature increases - it improves by things Therefore, shelf life becomes good even when there are many amounts 
ofSb(s). 

[0024] Although it was the same as the membrane formation condition and record conditions shown in the 16 to example 31 
examples 1-15, each thickness of the 1st, the 2nd dielectric layer, a record layer, and a reflecting layer was changed as shown in 
Table 2. By changing thickness, the repeat over-writing property improved further and the thing of composition of not lowering 
record sensitivity moreover was obtained. The repeat over-writing property of examples 21 and 29 is shown in drawing 3 . 

[0025] The linear velocity dependency had few 4 yuan system phase-change record die materials which consist of Ag, In, Sb, 
and Te, and the above showed that it was the material to which the repeat over-writing property was suitable for the good optical 
recording medium. Furthermore, record-keeping nature indispensable to a record medium was investigated. The storage 
environment investigated the rate of increase of a jitter after 500-hour execution by 80 degrees C and 85%RH. Drawing 4 is as a 
result of [ of the jitter of three T continuation patterns in an example 3 ] AKAIBARU preservation. Although the preservation 
state was good, the jitter was increasing it. Then, in order to raise shelf life further, corrosion resistance and heat-resistant high 
Cr or high Zr is made to add several%. This is added in a record layer using the target with which the AglnSbTe target of a 
predetermined composition ratio was made to mix Cr or Zr beforehand. 

[0026] 

[Table 2] 
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[0027] it is shown in 32 to example 45 table 3 - as — Cr or Zr - 0.5 - 3at% - it was made to add As a result of performing the 
retention test of 500 hours by 80 degrees C and 85%RH, shelf life improved. Especially the addition was good at 2 - 2.5at%. The 
shelf life of examples 32 and 39 is shown in drawing 5 . 

[0028] 

[Table 31 _ 
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[0029] 

[Effect of the Invention] In the record layer of the optical recording medium by which the optical recording medium of a claim 1 
comes to carry out the laminating of the 1 st dielectric layer, a record layer, the 2nd dielectric layer, and the reflective thermolysis 
layer to the order on a substrate The composition elements of a record layer are mainly Ag, In, Sb, and Te. Each composition 
ratio alpha of AgalphalnbetaSbgammaTedelta From beta, gamma, and delta (atomic %) being 1 <=alpha<101<beta<=2035 
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<=gamma<=7020 <=delta<=35 alpha+beta+gamma+delta =100 A linear velocity dependency does not have especially In as for 
number at%, and a repeat over-writing property is excellent, and moreover it becomes what has good shelf life, and can be 
further adapted for DVD-RAM enough. 

[0030] The optical recording medium of a claim 2 adds Cr or Zr further as a composition element of a record layer, and the 
effect that shelf life improves further is added from the composition ratio epsilon (atomic %) of 

AgalphaInbetaSbgammaTedeltaCr(or Zr) epsilon being 0< epsilon<5, and being alpha+beta+gamma+delta+epsilon =100. 

[0031] Since the thickness of lOnm - 50nm and the 2nd dielectric layer is [ the thickness of the 1st dielectric layer / the thickness 
of lOnm - lOOnm and a reflective thermolysis layer ] 30nm - 250nm for the thickness of 50nm - 250nm and a record layer, the 
optical recording medium of a claim 3 does not have a linear velocity dependency, a repeat over-writing property is excellent, 
moreover it becomes what has good shelf life, and can be further adapted for DVD-RAM enough. 

[0032] Since it is recorded and reproduced by rotation linear-velocity 1.2 m/sec -10 m/sec, the optical recording medium of a 
claim 4 is applicable to DVD-RAM with which there is no linear velocity dependency and DVD-ROM compatibility and rapidity 
are demanded enough. 

[0033] Since the recording method recorded with a linear velocity according to claim 4 is a PWM (Pulse Width Modulation) 
method, the optical recording medium of a claim 5 becomes what could record by low power and excelled [ jitter / low ] in the 
over-writing property repeatedly. 


[Translation done.] 


6 of 6 


8/18/03 9:45 AM 



